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(54) Title:' A CONFIGURABLE MULTI-FUNCTION TOUCHPAD DEVICE 



(57) Abstract 

A touchpad device (100) comprised of a detec- 
tion array (1 1 0) having a detection surface, wherein, 
the detection surface is configured to receive a finger- 
print image. Additionally, a processing devic (105) 
is provided to receive the fingerprint image or image . 
data from the detection array The processing device 
configures the touchpad device to operate as a pointer 
control device or a fingerprint recognition device based 
upon parameters ; associated with the fingerprint image/ 
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(57) Abstract 

A touchpad device (100) comprised of a detec- 
tion array (110) having a detection surface, wherein 
the detection surface is configured to receive a finger- 
print image. Additionally, a processing devic (105) 
is provided to receive the fingerprint image or image 
data from the detection array. The processing device 
configures the touchpad device to operate as a pointer 
control device or a fingerprint recognition device based 
upon 'parameter? associated with the fingerprint image. 
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A Configurable Multi-Function Touchpad Device 



FIELD OF THE INVENTION 
The present invention relates to fingerprint detection. More specifically, 
the present invention relates to fingerprint detection within the context of 
pointer touchpad devices. 

BACKGROUND 

Present pointer touchpad devices, which are basically stationary pointing 
devices, allow for the manipulation of a cursor icon or pointer on a graphic 
display (i.e., monitor) of a computer by a user. Current pointer touchpad 
devices operate in accordance with a coupling capacitance principle, wherein a 
conductive pointer, such as a finger, is used in conjunction with a two-layer grid 
of electrodes to provide for the movement pf a cursor icon on the graphic 
display of a computer. The top layer of the two-layer grid contains a vertical 
series of electrode strips, while the bottom layer contains a series of horizontal 
electrode strips, the respective electrode strips are connected to an integrated 
circuit which measures the capacitance associated with each of the electrode 
strips. 

The conductive pointer (i.e., finger), when applied to the pointer 
touchpad device, alters the capacitance between the respective strips, as the 
conductive pointer (i.e., finger) possesses very different properties than air. 
Accordingly, the position of the conductive pointer (i.e,, finger) is determined 
based upon the difference in the capacitance between the respective electrode 
strips. The capacitance difference is translated from the two-layer grid of 
electrodes to a corresponding cursor icon contained on a graphic display of a 
computer which corresponds to or tracks the movement of the conductive 
pointer on the two-layer grid of electrodes. 

Accordingly, the standard pointer touchpad device allows for the 
manipulation of a cursor icon or pointer on a graphic display, but does not 
typically provide any ancillary use or function besides cursor control Presently, 
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however, there is an effort to consolidate system periphery components into 
single multi-functional device in order to reduce the number of peripheral 
components and simplify the overall complexity of computer systems. 
Fingerprint recognition devices, however, have remained a separate and distinct 
component in most secure computer systems due in part to the fact that they are 
not easily consolidated or merged into existing system peripheral components. 

Correspondingly, as more and more computer systems are incorporating 
the use of separate fingerprint recognition devices, in order to provide for 
system security, the need to consolidate the fingerprint recognition devices into 
existing peripheral components grows as the demand for simplified single 
multi-functional devices increases. 

Fingerprint recognition devices provide for computer system security by 
verifying the identity of a user, via fingerprint authentication, before allowing 
the user access to the system or a secure application. Current fingerprint ' " . 
recognition devices are typically external to the to the computer system and are 
usually coupled to the computer system through a cable or other input device. 
The typical external fingerprint recognition device typically comprises an 
illumination source, a prism which contains a sensing surface for fingerprint 
placement, and a. detection array. Accordingly, a fingerprint image is 
authenticated by the fingerprint recognition device by obtaining a reflected 
fingerprint image and comparing the reflected image to a database containing 
fingerprint images or data associated with authorized users. 

Fingerprint authentication is typically used to selectively restrict access or 
entry to secure applications or to a secure computer system by restricting access 
only to authorized personnel. For instance, if a user attempts to gain access to a 
secure computer application, the computer system would prompt the user to 
place a select finger onto the external fingerprint recognition device for 
fingerprint authentication. Next, a fingerprint authentication takes place 
verifying whether or not the user is authorized to access the selected secure 
computer application. Accordingly, the fingerprint authentication process 
grants access or entry only to authorized users, while denying unauthorized 
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access to other users who are not authorized for entry or use of the secure 
system. 

Currently, secure computer systems, which require fingerprint 
authentication, utilize a separate pointer touchpad device for cursor control and 
a separate fingerprint recognition device for fingerprint authentication. 
Correspondingly, the use of two separate peripheral devices, for two different 
functions (i.e., cursor control and fingerprint authentication) results in increased 
cost and complexity of operating a secure computer system. The cost is mainly 
attributed to the required support structure and circuitry necessary for operating 
two separate devices (pointer touchpad device and fingerprint recognition . 
device) in a secure computer system. For instance, the pointer touchpad device 
requires a two-layer grid of electrodes, cursor control interface, and supporting 
circuitry in order to provide for the movement of a cursor icon on a graphic 
display of a computer. Likewise, the fingerprint recognition requires an 
illumination source, a prism, and a detection array, comparison database, and ■ 

supporting circuitry in order to provide for fingerprint authentication. 
With the ever increasing goal of reducing the size, number, and 

complexity of existing and peripheral components into a single multi-functional 

low cost component, the use of two separate components (pointer touchpad 
- device and fingerprint recognition device) is counterproductive, as the use of 

two separate components translates to an increase in cost and complexity of 

secure computer systems which require the use fingerprint authentication. 
It is therefore desirable to provide a multi-functional touchpad device 

which is capable of performing the individual tasks of manipulating a cursor 
■ icon on a graphic display of a computer and performing fingerprint 

authentication, within a singular multi-functional device. 

SUMMARY OF THE INVENTION 
- An embodiment of the present invention provides a touchpad device 
■} comprised of a detection array having a detection surface, wherein the detection 
surface is configured to receive a. fingerprint image. Additionally, a processing 
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device is provided to receive the fingerprint image or image data from the 
detection array. The processing device configures the touchpad device to 
operate as a pointer control device or a fingerprint recognition device based 
upon parameters associated with the fingerprint image. 

In one embodiment, the processing device uses an area parameter 
associated with the fingerprint image when configuring the touchpad device to 
operate as a pointer control device or a fingerprint recognition device. 

In another embodiment, the processing device uses a pattern parameter 
associated with the fingerprint image when configuring the touchpad device to 
operate as a pointer control device or a fingerprint recognition device. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The present invention is illustrated by way of example in the following 

drawings in which like references indicate similar elements. The following 

drawings disclose various embodiments of the present invention for purposes of 

illustration only and are not intended to limit the scope of the invention. 

Figure 1 illustrates a block diagram representation of an embodiment of a 

configurable multi-function touchpad device capable of implementing the 

teachings of the present invention. 

Figure 1 A illustrates an embodiment of a fingerprint platform for use 

with configurable multi-function touchpad device. 

Figures 2A and 2B illustrate embodiments of a detection surface of a 

detection array being operated in an area recognition mode- 
Figures 3 A and 3B illustrate embodiments of a detection surface of a 

detection array being operated in an pattern recognition mode. 

Figure 4A is an embodiment of a flow chart illustrating the operational 

characteristics of the multi-function touchpad device. 

Figure 4B is an embodiment of a flow chart illustrating the operational 

characteristics of the multi-function touchpad device. 
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rvFTATf.F.D D FSCRIPTION 
The following detailed description sets forth numerous specific details to 
provide a thorough understanding of the invention. However, those of ordinary " 
skill in the art will appreciate that the invention may be practiced without these 
specific details. In other instances, well-known methods, procedures, protocols, 
components, algorithms, and circuits have not been described in detail so as not 
to obscure the invention. . 

The present invention is directed to a configurable multi-functional 
touchpad device which is capable of operating as a pointer control device or a 
fingerprint recognition device based upon parameters associated with a 

fingerprint image. 

Figure 1 is a block diagram representation of an embodiment of a 
configurable multi-function touchpad device capable of implementing the 
. teachings of the present invention. Figure 1 illustrates a multi-function 
touchpad device 100 comprising a processing device 105 which is coupled to a 
detection array 110. The detection array 110 is configured to supply fingerprint 
images or fingerprint image data, associated with a proffered fingerprint image, 
to the processing device 105. In addition, a fingerprint database 115, containing 
a series of stored fingerprint images/data associated with select authorized 
personnel, is coupled to the processing device 105. The processing device 105 
uses the series of stored fingerprint images or data for performing fingerprint 
image authentication by comparing the fingerprint images or fingerprint image 
data received from the detection array 110 to the fingerprint images/data stored 
in the fingerprint database 115. 

Additionally, a cursor control interface 120 is coupled to the processing 
device 105, as illustrated in Figure 1, the cursor control interface 120 is used by 
the processing device 105 for manipulating a cursor icon or pointer on an 
interface display 125, such as a computer display monitor Although the 
fingerprint database 115 and cursor control interface 120 are illustrated, for 
purposes of illustration, and clarity, as separate components which are coupled 
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contained within different control and memory devices maintained within the 
processing device 105. The processing device 105 is configured to operate the 
multi-functional touchpad device 100 as a pointer control device or a fingerprint 
recognition device based upon select parameters associated with a reflected 
(proffered) fingerprint image. 

Further, a fingerprint platform 130 and associated illumination device 135 
are provided, as illustrated in Figure 1, in order to provide a reflected 
fingerprint image or images, corresponding to the placement of the finger upon 
the fingerprint sensing platform 130, to the detection surface of the detection 

array 110. • 

In one embodiment of the fingerprint platform 130, as illustrated in 

Figure 1A, the fingerprint platform 130 comprises a sheet prism, which 
possesses a slim profile as compared to a standard full size prism which 
typically possesses a large triangular profile. The sheet prism is mainly used in 
applications which generally require a slim profile fingerprint platform, such as 
in a laptop computer touchpad. The fingerprint platform 130, illustrated in 
Figure 1A, comprises a series of prismlets 140 which are positioned opposite the 
sensing surface 145 of the sheet prism. Accordingly, each prismlet 140 has a 
corresponding entrance and exit surface, each prismlet 140 being adjacent to 
another prismlet 140 within the sheet prism. Correspondingly, when a 
fingerprint image (finger) is placed on the sensing surface 145, a portion of the 
illumination radiation from the illumination source 135 enters the entrance 
surface of the prismlets 140. 

Where ridges on the finger are in contact with the sensing surface 145, the 
radiant energy will be transmitted into or absorbed by the finger. Alternately, 
the grooves of the fingerprint image (fingerprint), which do not make contact 
with the sensing surface 140, reflect the radiant energy from the sensing surf ace 
145 toward the respective exit surface associated with each prismlet 140. The 
reflected radiant energy exits via the respective exit surfaces of the prismlets 140 
and is directed to the detection surface of a detection array 110, typically 
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through a lens 150, wherein a reflected image of the fingerprint image is formed 
on the detection surface of the detection array 110. 

Correspondingly, in an alternate embodiment of the fingerprint platform 
130, a standard full size prism could be used which would provide similar 
operational functionality, as compared with the sheet prism, however, without 
possessing the slim profile. 

Referring back to Figure 1, the detection array 110 or charge-coupled 
device (CCD chip) utilizes a semiconductor technology for producing light- 
sensitive devices, such as cameras (i.e., video and standard) and image scanners, 
on the detection surface of the detection array 110. Each detection array 110, or 
CCD chip, is generally comprised of an array of light-sensitive photocells, 
wherein each photocell is sensitized by giving the photocell an electrical charge 
prior to exposure, the use of the detection array 110 in conjunction with the 
processing device 105 will be discussed, in further detail below, within the 
operational context of the multi-function touchpad device 100. 

In operation, fingerprint images are reflected onto the detection surface of 
the detection array 110 via a fingerprint platform 130 which is illuminated by an 
illumination source 135. The illumination source 135 is used in conjunction with 
the fingerprint platform 130 and detection array 110 for generating reflected . 
fingerprint images which are supplied to the detection surface of the detection 
array 110. Correspondingly, the detection array 110 is configured to supply 
fingerprint images or image data to the processing device 105, wherein the 
processing device 105 configures the multi-functional touchpad device 100 to 
operate as a pointer control device or a fingerprint recognition device based 
upon select parameters associated with the fingerprint image. 

Figures 2A, 2B, 3A and 3B illustrate embodiments of the detection surface 
of the detection array 110. The detection surface of the detection array 110 is 
comprised of a series of light-sensitive photocells configured to generate an 
image or image data in response to the reflected illumination of an fingerprint 
image being directed onto the array of photocells. The photocells contained on 
the detection surface of the detection array 110 may be arranged into any. type of 
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configuration, such as an oval configuration directly corresponding to a full size 
fingerprint image, or a grid configuration, or any other configuration which is 
desired. Further, it is understood that any desired number of photocells could 
be used in composing the detection surface of a detection array. 

Figure 2A illustrates the detection surface of the detection array 110 when 
a full fingerprint is placed onto the fingerprint platform 130 and is reflected onto 
the detection surface of the detection array 110, Accordingly, the reflected full 
fingerprint image 200, reflected onto the detection surface of the detection array 
surface 110, occupies a specific area on the detection surface of the detection 
array 110. Correspondingly, the reflected full fingerprint image 200 energizes a 
particular number of photocells 205 of the detection surface of the detection 
array 110 corresponding to the specific area occupied by the reflected full 
fingerprint image 200 on detection surface. In Figure 2A, the reflected full 
fingerprint image 200 may for instance occupy an area corresponding to, either 
wholly or partially, 40%-70% median area of the detection surface of the 
detection array 110. Accordingly, any image which occupies the 40%-70% 
median area of the detection surface of the detection array 110 would be 
classified as a full fingerprint image 200. It is understood that the above 
illustrated percentage limits (40%-70%) are for illustration purposes. Further, it 
is understood that the median area corresponding to a full fingerprint image 200 
may be selected and set to any desired value which allows a fingerprint image to 
be classified as a full fingerprint image 200 by the processing device 105. 

Figure 2B illustrates the detection surface of the detection array 1 10 when 
a finger-tip print is placed onto the fingerprint platform 130 and is reflected onto 
the detection surface of the detection array 110. Accordingly, the reflected 
finger-tip print image 210, reflected onto the detection surface of the detection 
array surface 110, occupies a specific area of the detection surface of the 
detection array 110. Correspondingly, the reflected finger-tip print image 210 
thereby energizes a particular number of photocells 215 of the detection surface 
of the detection array 110 corresponding to the specific area occupied by the 
reflected finger-tip print image 210 on detection surface on the detection surface 
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of the detection array 110. In Figure 2B, the reflected finger-tip print image 210 
may for instance occupy an area corresponding to, either wholly or partially, 
15%-25% median area of the detection surface of the detection array 110. 
Accordingly, any image which occupies the 15%-25% median area of the 
detection surface of the detection array 110 would be classified as a finger-tip 
print image 210. It is understood that the above illustrated percentage limits 
(15%-25%) are for illustration purposes. Further, it is understood that the 
median area corresponding to a finger-tip print image 210 may be selected and 
set to any desired value which allows the fingerprint image to be classified as a 
finger-tip print image 210 by the processing device 105. 

Figure 3A illustrates the detection surface of the detection array 110 when 
a full fingerprint image 300 is placed onto the fingerprint platform 130 and a full 
fingerprint pattern 305 corresponding to the full fingerprint image 300 is 
reflected onto the detection surface of the detection array 110. Generally, a full 
fingerprint image 300 possesses a substantially concentric fingerprint pattern 305 
which identifies the fingerprint pattern (concentric pattern) as corresponding to 
a full fingerprint image 300. 

. , ■ Accordingly, the reflected full fingerprint pattern 305 (concentric pattern), 
reflected onto the detection surface of the detection array 110, is analyzed by the 
processing device 105. The processing device 105 is configured to determine the 
type of pattern associated with the reflected print image by analyzing the 
pattern structure associated with the proffered fingerprint image. The 
processing device 105 can use various methods of determining the pattern 
structure associated with a proffered fingerprint image in order to determine if a 
particular fingerprint image possesses a concentric pattern which corresponds to 
a full fingerprint image. 

For instance, the processing device 105 could compare the proffered , 
fingerprint pattern (concentric) to an empirically determined average concentric 
. fingerprint pattern, or pattern map the fingerprint pattern to determine if the. 
fingerprint pattern associated with the fingerprint image conforms to a 
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concentric pattern, or any other method or process for determining that the 
fingerprint image possesses a concentric pattern. 

Figure 3B illustrates the detection surface of the detection array 110 when 
a finger-tip print image 310 is placed onto the fingerprint platform 130 and a 
finger-tip pattern 315 corresponding to the finger-tip image 310 is reflected onto 
the detection surface of the detection array 110. Generally, a finger-tip print 
image 310 possesses a substantially parallel line fingerprint pattern 315 which 
identifies the fingerprint pattern (substantially parallel line pattern) as 
corresponding to a finger-tip print image 310. 

Accordingly, the reflected finger-tip print pattern 315 (substantially 
parallel line pattern), reflected onto the detection surface of the detection array 
110/ is analyzed by the processing device 105. The processing device 105 is 
configured to determine the type of pattern associated with the reflected print 
image by analyzing the pattern structure associated with the proffered 
fingerprint image. The processing device 105 can use various methods of 
determining the pattern structure associated with a proffered fingerprint image 
in order to determine if a particular fingerprint image possesses a substantially 
parallel line fingerprint pattern which corresponds to a finger-tip print image. 

For instance, the processing device 105 could compare the proffered 
fingerprint pattern (parallel line) to an empirically determined average parallel 
line fingerprint pattern, or pattern map the proffered fingerprint pattern to 
determine that the proffered fingerprint pattern conforms to a parallel line 
pattern, or any other method or process for determining that the fingerprint 
image possesses a parallel line pattern. 

Referring back to Figure 1, the processing device 105 receives images or 
image data corresponding to either a full fingerprint image (Figures 2 A and 3 A) 
or a finger-tip print image (Figures 2B and 3B) from the detection array 110. As 
mentioned above, the multi-function touchpad device 100 is configured to 
operate as a pointer control device or a fingerprint recognition device based 
upon select parameters associated with a fingerprint image which are reflected 
in the images or image data supplied to the processing device 105. Accordingly, 
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the processing device 105 analyzes the images or image data, received from the 
detection array 110, to determine the operational mode of the multi-function 
touchpad device 100. . 

Additionally, the operational mode of the multi-function touchpad device 
100 can be configured in accordance with the preferences of a particular user. As 
such, the user may disable, enable, or customize, any operational mode feature 
of the touchpad device 100, after completing the fingerprint recognition or 
authentication process. Thus, the user may configure the operation of the multi- 
function touchpad device 100 to operate only as a pointer control device during 
a particular operating session through the use of an operational interface or 
selection menu. For example, after a particular user has finished the fingerprint 
recognition process, the user may configure the operation of the multi -function 
touchpad device 100 to operate only as a pointer control device for the 
remainder or duration of an operating session, thereby temporarily disabling the 
multi-function touchpad device 100 from operating as a fingerprint recognition., 
device during the particular operating session. Likewise, any preferred 
operational mode feature of the touchpad device 100 can be retained and 
applied to all future operating sessions. 

Further, the user may configure the operation of the multi-function 
touchpad device 100 to operate as a fingerprint recognition device at select time 
intervals. Configuring the multi-function touchpad device 100 to operate as a 
fingerprint recognition device at select time intervals allows for the continuous 
secured operation of a particular application or terminal during an operating 
session. For instance, t>y operating the multi-function touchpad device 100 as a 
recognition device at select time intervals, the user is continuously 
authenticated, at the select time intervals, as being authorized to conduct 
secured transactions during a particular operating session. As a result, 
unauthorized users are prevented from gaining any appreciable access to a 
secured application or terminal during an authorized users temporary absence 
or non-use of an application or terminal during a particular operating session. . 
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In one embodiment, the processing device 105 is configured to examine 
an area parameter associated with a proffered fingerprint image, which is 
represented in the images or image data received from the detection array 110. 
Accordingly, the processing device 105 maintains information corresponding to 
different area median ranges associated with different types of fingerprint 
images. Each area median range represents a an average physical area of the 
detection surface of the detection array HQ associated with different types of 
images or image data corresponding to different fingerprint images. As such, 
the area median range likewise corresponds with a select number or range of 
photocells which correspond to the physical area associated with the different 
fingerprint images (i.e., full fingerprint image or finger-tip print image). 

For instance, a first median area range would correspond to the physical 
area associated with a full fingerprint image. Accordingly, the first median 
range would correspond to a number or range of photocells which would be 
activated upon the reception of a reflected full fingerprint image on the detection 
surface of the detection array 110 (Fig. 2A). Likewise, a second median area 
range would correspond to the physical area associated with a finger-tip print 
image. Accordingly, the second median range would correspond to a number or 
range of photocells which would be activated upon the reception of a reflected 
finger-tip print image on the detection surface of the detection array 110 (Fig. 
" 2B). 

In another embodiment, the processing device 105 is configured to 
examine a pattern parameter associated with a proffered fingerprint image, 
which is represented in the images or image data received from the detection 
array 110. Accordingly, the processing device 105 maintains information 
corresponding to different fingerprint patterns associated with different types of 
fingerprint images. Each fingerprint pattern represents a physical pattern 
associated with a different type of fingerprint image (i.e., full fingerprint image 
or finger-tip print image). 

For instance, a fingerprint pattern corresponding to the full fingerprint 
image possesses a concentric fingerprint pattern which identifies the fingerprint 
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pattern (concentric pattern) as corresponding to a full fingerprint image (Fig. 
3A). Likewise, a fingerprint pattern corresponding to the finger-tip pattern 
possesses a substantially parallel line fingerprint pattern which identifies the 
fingerprint pattern (substantially parallel line pattern) as.corresponding to a 
finger-tip print image (Fig. 3B). 

Accordingly, after the processing device 105 receives the images or image 
data from the detection array 110, the processing device 105 examines the . 
associated parameters (either area or pattern parameters) contained in the 
images or image data in order to determine the corresponding operational mode 
of the multi-function touchpad device 100. Upon determining the type of 
fingerprint image, by analyzing the associated parameters (either area or pattern 
parameters), the processing device 105 configures the multi-function touchpad 
device 100 to operate as a pointer control device or a fingerprint recognition 
device based upon the particular parameters contained in the image data. It is 
understood that the processing device 105 could be conEgured to analyze both - 
the area parameter and pattern parameter, in combination, associated with a ; 
particular fingerprint image in order to determine the corresponding 
operational mode of the multi-function touchpad device 100. 

In operation, if the processing device 105 determines that the image data 
received from the detection array 110 corresponds to a reflected full fingerprint, 
image (area parameter corresponding to a full fingerprint image or a concentric, 
fingerprint pattern corresponding to a full fingerprint image), then the 
processing device 105 configures the multi-function touchpad device 100 to 
operate as a fingerprint recognition device. 

Alternately, if the processing device 105 determines that the image data 
received from the detection array corresponds to a reflected finger-tip print 
image (area parameter corresponding to a finger-tip print image or a 
substantially parallel line pattern corresponding to a finger-tip print image), 
! then the processing device 105 i configures the multi-function touchpad device 
100 to operate as a pointer control device. 
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Accordingly, if the processing device 105 determines that the image data 
corresponds to a full fingerprint image (area parameter corresponding to a full 
fingerprint image or a concentric fingerprint pattern corresponding to a full 
fingerprint image), then the processing device 105 performs a fingerprint 
authentication process, wherein the full fingerprint image or image data is 
compared against a series of authorized fingerprint images or data contained in 
the fingerprint database 115. The fingerprint authentication process is carried 
out by the processing device 105, wherein the proffered full fingerprint image or 
image data is compared to a series of authorized fingerprint images contained in 
the fingerprint database 115. The processing device 105 can be configured to use 
a variety of different authentication protocols to accomplish the authentication 
process, such as, but not limited to fingerprint map pattern comparisons, 
digitized fingerprint analysis, or any other fingerprint authentication process. 

Next, the processing device 105 determines whether or not the proffered 
fingerprint matches any of the authorized fingerprint images contained in the 
fingerprint database 115. If the proffered fingerprint matches any of the 
authorized fingerprint images contained in the fingerprint database 115, the 
processing device 105 generates an authentication output which allows the user 
to access a secure application or conduct any secure transaction requiring 
fingerprint authentication. It is understood that the processing device 105 can be 
configured to limit access to a variety of different secure applications, only to 
those users who have authorized fingerprint images associated with a select 
secure application. 

Conversely, if the processing device 105 determines that the image data 
corresponds to a finger-tip print image (area parameter corresponding to a 
finger-tip print image or a substantially parallel line pattern corresponding to a 
finger-tip print image), then the processing device 105 perform a cursor control 
function. Upon determination that the image or image data received by the 
processing device 105 corresponds to a finger-tip print image, the processing 
device 105 tracks the location of the reflected finger-tip print image on the 
detection surface of the detection array 110. 
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Accordingly, the detection surface of the detection array 110 is mapped 
against the interface display 125 (i.e., computer display monitor), so that the 
position or location of the finger-tip print image on the detection surface of the 
detection array 110 corresponds to a mapped location on the interface display 
125. Thus, the processing device 105 is configured to determine the position of 
the finger-tip of the detection surface of the detection array 110 by determining 
which photocells on the detection surface of the detection array 110 are 
energized by the reflected finger-tip image. Correspondingly, the processing 
device 105 tracks the movement of the reflected finger-tip image along the 
detection surface of the detection array 110 and converts the position, via a 
cursor control device 120, into a corresponding cursor icon or pointer display on 
the interface display 125. 

In an alternate embodiment, the detection surface of the detection array 
110 is configured to contain light-sensitive real-time video camera devices, 
which track the position of the reflected fingerprint image on the detection :: 
surface of the detection array 110. The detection array 110 then supplies 
tracking data, corresponding to the location or position of the reflected 
fingerprint image on the detection surface of the detection array 110, to the 
processing device 105. Accordingly, the processing device 105 is configured to : 
determine and monitor the location or position of the reflected finger-tip print 
image on the detection surface of the detection array 110 based upon the 
tracking data. Further, the processing device 105 receives the tracking data from 
the light-sensitive camera devices and converts the tracking data, via a cursor 
control device 120, into a corresponding cursor icon or pointer display on the 
interface display 125, 

Figure 4A' and Figure 4B illustrates an embodiment of a flow chart : 
illustrating the operational characteristics of the multi-function touchpad device 
100. Initially, at Step 400/ a finger is placed upon the fingerprint platform 130 
wherein a corresponding fingerprint image, based upon the orientation of the 
finger (full fingerprint or. finger-tip) on the sensing surface of the platform, is 
supplied to. the detection surface of the detection array 110. 
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At Step 405, the processing device 105 receives fingerprint image data 
from the detection array 110 corresponding to the orientation of the finger (full 
fingerprint or finger-tip) on the sensing surface of the fingerprint platform 130. 
Accordingly, the orientation of the finger on the sensing surface of the 
fingerprint platform 130 determines the type of fingerprint image which is 
supplied to the detection surface of the detection array 110. Correspondingly, 
the image or image data which is supplied to the processing device 105 
corresponds to the type of fingerprint image which is supplied to the detection 
surface of the detection array 110. 

At Step 410, the processing device analyzes the image or image data 
supplied to the processing device 105 from the detection array 110. The 
processing device 105 is configured to analyze the image or image data in two 
different manners, an area technique or pattern technique, or by using a 
combination of the area technique and pattern technique. 

Accordingly, as illustrated at Step 415A, if the processing device 105 is 
using the area technique, the processing device 105 determines the area (area 
parameter) occupied on the detection surface of the detection array 110 by the 
fingerprint image, based on the image data received from the detection array 
110. The area occupied by the fingerprint image corresponds to the orientation 
of the finger (full fingerprint or finger-tip) on the sensing surface of the 
fingerprint platform 130. The reflected fingerprint image energizes a particular 
number of photocells contained on the detection surface of the detection array 
110 which corresponds to the physical area occupied by the reflected fingerprint 
image on detection surface of the detection array 110. Therefore, the number of 
energized photocells corresponds to the area of the reflected fingerprint image 
on the detection surface of the detection array 110. The image data which is 
supplied to the processing device 105 represents the. area of the reflected 
fingerprint image based upon the number of photocells which are energized. 

When a full fingerprint image is reflected onto the detection surface of the 
detection array 110, the image data represents the area occupied on the detection 
surface of the detection array 110 in the number or percentage of photocells 
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which are energized by the reflected full fingerprint image. The full fingerprint 
image energizes a greater number or percentage of photocells, as compared to a 
finger-tip print image, on the detection surface of the detection array 110 as the 
full fingerprint image occupies a greater area than a fingeMip.print image. 

Similarly, when a finger-tip print image is reflected onto the detection 
surface of the detection array 110, the image data represents the physical area 
occupied on the detection surface of the detection array 110 in the number or 
percentage of photocells which are energized by the reflected finger-tip print 
image. The finger-tip print image energizes a lesser.number or percentage of 
photocells, as compared to a full fingerprint image, on the detection surface of 
the detection array 110 as the finger-tip print image occupies a smaller area than 
a fingerprint image. 

Alternately, as illustrated at Step 415B, if the processing device 105 is 
using the pattern technique, the processing device 105 determines the print 
pattern (pattern parameter) associated with the reflected fingerprint based on 
the image or image data received from the detection array 110. The particular 
print pattern associated with the fingerprint image corresponds to the 
orientation of the finger (full fingerprint. or finger-tip) on the sensing surface of 
the fingerprint platform 130. The reflected fingerprint image likewise possesses 
a particular pattern based upon the orientation of the finger (full fingerprint or- 
finger-tip) on the sensing surface of the fingerprint platform 130. 

For instance, a full fingerprint image generally possess a concentric 
fingerprint pattern which identifies that the fingerprint image corresponds to a 
full fingerprint image: Whereas, the finger-tip print pattern generally possesses a 
substantially parallel line pattern which identifies that the fingerprint image 
corresponds to a finger-tip print 

At Step 420, the processing device 105, upon receiving an image or image 
data from the detection array 110, configures the multi-function touchpad device 
100 to operate as a pointer control device or a fingerprint recognition device 
based upon parameters associated. with the image or image data corresponding 
to a particular fingerprint image. . . 
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If the processing device 105 determines that the image data received from 
the detection array 110 corresponds to a reflected full fingerprint image (area 
parameter) or a concentric fingerprint pattern (pattern parameter), then the 
processing device 105 configures the multi-function touchpad device 100 to 
operate as a fingerprint recognition device. 

Alternately, if the processing device 105 determines that the image data 
received from the detection array 110 corresponds to a reflected finger-tip print 
image (area parameter) or a parallel line pattern (pattern parameter), then the 
processing device 105 configures the multi-function touchpad device 100 to 
operate as a pointer control device. 

It is further understood that the pattern and area parameters could be 
combined, wherein the processing device 105 could detect both a pattern and 
area parameter associated with an image, thereby identifying the image as either 
a full fingerprint image or finger-tip print image based upon both the pattern 
and area parameters, in order to configure the operation of the multi-function 
touchpad device 100. 

Accordingly, at Step 425 A, if the processing device 105 determines that 
the image data corresponds to a full fingerprint image or a concentric fingerprint 
pattern, then the processing device 105 performs a fingerprint authentication 
process, wherein the fingerprint image or representative image data is compared 
against a series of authorized fingerprint images or data contained in the 
fingerprint database 115. The fingerprint authentication process is carried out 
by the processing device 105, wherein the proffered fingerprint image is 
compared to a series of authorized fingerprint images or data contained in the 
fingerprint database 115. The processing device 105 can be configured to use a 
variety of different authentication protocols to accomplish the authentication 
process, such as, but not limited to fingerprint map pattern comparisons, 
digitized fingerprint analysis, or any other fingerprint authentication process. 

Correspondingly, the processing device 105 determines whether or not 
the proffered fingerprint matches any of the authorized fingerprint images or 
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data contained in the fingerprint database 115. If the proffered fingerprint 
matches any of the authorized fingerprint images or data contained in the 
fingerprint database 115, the processing device 105 allows the user to access a 
secure application or conduct any secure transaction which requires fingerprint 
authentication. It is understood that the processing device 105 can be configured 
to limit access to a variety of different secure applications, only to those users 
who have authorized fingerprint images associated with a select secure 
application. 

Conversely, at Step 425B, if the processing device 105 determines that the 
image data corresponds to a finger-tip print image or parallel line pattern/then 
the processing device 105 performs a cursor control function. Upon 
determination that the image data received by the processing device 105 
corresponds to a finger-tip print image or parallel line pattern, the processing 
device 105 tracks the location of the reflected finger-tip print image on the 
detection surface of the detection array 110. The detection surface of the : 
detection array 110 is mapped against the interface display 125 (i.e., computer 
display monitor), so that the position or location of the of the finger- tip print 
image on the detection surface of the detection array 110 corresponds to a 
mapped location on the interface display 125, Accordingly, the processing 
device 105 is configured to determine the position of the finger-tip of the 
detection surface of the array by determining which photocells on the detection 
surface of the detection array 110 are energized. Correspondingly, the 
processing device 105 tracks the movement of the reflected finger-tip image 
along the detection surface of the detection array 110 and converts the position, 
via a cursor control device 120, into a corresponding cursor icon or pointer 
display on the interface display 125. 

In an alternate embodiment, the detection surface of the detection array 
110 is configured to contain light-sensitive real-time video camera devices, 
which track the position of the reflected fingerprint image on the detection 
surface of the detection array 110. The detection array 110 then supplies 
tracking data, corresponding to the location or position of the reflected 
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fingerprint image on the detection surface, to the processing device 105. 
Accordingly, the processing device 105 is configured to determine and monitor 
the location or position of the reflected finger-tip print image on the detection 
surface of the detection array 110 based upon the tracking data. Further, the 
processing device 105 receives the tracking data from the light-sensitive camera 
devices and converts the tracking data, via a cursor control device 120, into a 
corresponding cursor icon or pointer display on the interface display 125. 

From the above description and drawings, it will be understood by those 
of ordinary skill in the art that the particular embodiments shown and described 
are for purposes of illustration only and are not intended to limit the scope of the 
invention. Those of ordinary skill in the art will recognize that the invention 
may be embodied in other specific forms without departing from its spirit or 
essential characteristics. References to details of particular embodiments are not 
intended to limit the scope of the claims. 
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1. A touchpad device comprising: 

a detection array having a detection surface, wherein the detection 
surface is configured to receive a fingerprint image; 

a processing device configured to receive the fingerprint image or 
image data from the detection array, wherein the processing device configures 
the touchpad device to operate as a pointer control device or a fingerprint 
recognition device based upon parameters associated with the fingerprint image. 

2. The touchpad device of claim 1, further comprising a fingerprint 
platform, wherein the fingerprint platform is configured to supply a fingerprint 
image to the detection surface of the detection array. 

3. The touchpad device of claim 1, wherein the fingerprint platform 
comprises a sheet prism. 

. 4. The touchpad device of claim 3, wherein the sheet prism is configured 
to focus the ; fingerprint image onto the detection surface of the detection array . 

5: The apparatus of claim 1, wherein the touchpad device is configured to 
operate as a pointer control device or a fingerprint recognition device based 
upon an area parameter associated with the fingerprint image 

6. The apparatus of claim 5, wherein the touchpad device is configured to 
operate as a fingerprint recognition device when the area parameter associated . 
with the fingerprint image corresponds to a first area median range. 
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7. The apparatus of claim 5, wherein the touchpad device is configured to 
operate as a pointer control device when the area parameter associated with the 
fingerprint image corresponds to a second area median range. 

8. The apparatus of claim 1, wherein the touchpad device is configured to 
operate as a pointer control device or a fingerprint recognition device based 
upon a pattern parameter associated with the fingerprint images. 

9. The apparatus of claim- 8> wherein the touchpad device is configured to 
operate as a fingerprint recognition device when the pattern parameter 
associated with the fingerprint image conforms to a first pattern. 

10. The apparatus of claim 9, wherein the first pattern corresponds to a 
full fingerprint pattern. 

11. The apparatus of claim 8, wherein the touchpad device is configured 
to operate as a pointer control device when the pattern parameter associated 
with the fingerprint image conforms to a second pattern. 

12. The apparatus of claim 11, wherein the second pattern corresponds to 
a finger-tip print pattern. 

13. The apparatus of claim 1, wherein the processing device is configured 
to translate the position of the fingerprint image on the detection surface into a 
cursor position on an interface area of a display when the touchpad device 
operates as a pointer control device. 

14. The apparatus of claim 1, wherein the touchpad device is configured 
to operate as a pointer control device or a fingerprint recognition device based 
upon both a pattern parameter and an area parameter associated with the 
fingerprint image. 
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15. A multi-function device comprising: 

means for supplying a fingerprin t image to a detection surface of a 
detection array; 

means for processing the fingerprint image supplied to the 
detection array, wherein the means for processing configures the multi-function 
device to operate as a pointer control device or a fingerprint recognition device 
based upon parameters associated with the fingerprint image. 

16. The muM-fuhction device of claim 15, wherein the means for 
processing is configured to selectively operate the multi-function device as a 
pointer control device or a fingerprint recognition device based upon 
parameters associated with the fingerprint image. 

17; The multi-function device of claim 15, wherein the multi-function 
device is configured to operate as a pointer, control device or a fingerprint 
recognition device based upon an area parameter associated with the fingerprint 
• image. : 

18. The multi-function device of claim 17, wherein the multi-function v 
device is configured to operate as a fingerprint recognition device when the area 
parameter associated with the fingerprint image corresponds to a first area 
median range 

19. The multi-function device of claim 17, wherein the multi-function 
device is configured to operate as a pointer control device when the area 
parameter associated with the fingerprint image corresponds to a second area 
median range. 

: 20. The multifunction device of claim 15, wherein the multi-function 
device is configured to operate as a pointer control device or a fingerprint 
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recognition device based upon a pattern parameter associated with the 
fingerprint images. 

21. The multi-function device of claim 20, wherein the multi-function 
device is configured to operate as a pointer control device when the pattern 
parameter associated with the fingerprint image conforms to an average finger- 
tip pattern. 

22. The multi-function device of claim 20, wherein the multi-function 
device is configured to operate as a fingerprint recognition device when the 
pattern parameter associated with, the fingerprint image conforms to an average 
fingerprint pattern. 

23. A method of analyzing a fingerprint image to configure the operation 
of a multi-function device, comprising: 

supplying a fingerprint image to a detection surface of a detection 

array; 

analyzing select fingerprint parameters associated with the 
fingerprint image; 

configuring the multi-function device to operate as a pointer 
control device or a fingerprint recognition device based upon the fingerprint 
parameters associated with the fingerprint image. 

24. The method of claim 23, wherein the multi function device is 
configured to operate as a pointer control device or a fingerprint recognition 
device based upon an area parameter associated with the fingerprint image. 

25. The method of claim 24, wherein the multi-function device is 
configured to operate as a fingerprint recognition device when the area 
parameter associated with the fingerprint image corresponds to a full fingerprint 
image. • 
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26. The method of claim 24, wherein the multi-function device is 
configured to operate as a pointer control device when the area parameter 
associated with the fingerprint image corresponds to a finger-tip print image. 

27. The method of claim 23, wherein the multi-function device is 
configured to operate as a pointer control device or a fingerprint recognition 
device based upon an pattern parameter associated with the fingerprint images. 

28. The method of claim 27, wherein the multi-function device is 
configured to operate as a fingerprint recognition device when the pattern 
parameter associated with the fingerprint image conforms to an average 
fingerprint pattern. 

29. The method of claim 27, wherein the multi- function device is 
configured to operate as a pointer control device when the pattern parameter 
associated with the fingerprint image conforms to an average finger-tip pattern. 

30. The method of claim 23, further comprising: 

translating the position of the fingerprint image supplied to the detection 
surface of the detection array into a cursor position on an interface area of a 
display when the multi-function device is configured to operate as a pointer 
control device. 

31. The method of claim 23, further comprising: 

performing fingerprint authentication on the fingerprint image supplied 
to the detection surface of the detection array when the multi-function device is 
configured to operate as a fingerprint recognition device. 
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